




































































































































































SECTION 2 - THE SODIUM RHODIZONATE TEST (contined)

2, Preparation of 2.8 pH Buffer Solution

a. Dissolve 29.3 grains (1.9 grams) of sodium bitartrate and 23.1 grains (1.5 grams)
of tartaric acid per 100 milliliters of distilled water. This usually requires both
heat and agitation to complete in a reasonable period of time. A combination hot
plate/magnetic stirrer is convenient for this and saves a great deal of time and
effort.

b. Store the solution in an uncontaminated and sealed container. Contaminate
containers and water, or simply containers left open to the air, can allow the
formation of what appear to be microscopic life forms which cloud the solution.
While these do not interfere with the specificity or reliability e test, they do
tend to clog up reagent spraying equipment. Allow such 1&{@11&1] to settle before

spraying.
%6
3. Preparation of the Dilute (5%)' Hydrochloric Acid Solutu@

a. Combine 5 milliliters of concentrated acid w, lehte}s of distilled water.
Remember to gently pour the acid into t @xa er 6@ clude potential spattering
of undiluted acid.

O %
b. Store the solution in an unconta%i&{ seal ottle.

\Q)

SPECIFIC TEST PROCEDURES | b 0O

%)
Many of the procedures which fo@w mvé\r\ J@mg of reagents in an aerosol form. This can
be done vsing cans of compre ra-Fool; etc) or, what is much more cost-effective in
the long run, a combmatm% ir b ii’compressor. All spraying should be done in a
chemical fume hood tha g{l su w to prevent back-flow of the reagents info the
work area.

1. Direct @ueanon to an Item of Evidence

a. QK Spray the appropriate area of the questioned item with a previously prepared
saturated solution of sodium rhodizonate in water.

b. Spray the same area of the questioned item with the previously prepared tartaric
acid/sodium bitartrate buffer solution. This solution will eliminate the general
yellow background color caused by the sodium rhodizonate, will establish a local
pH or 2.8, and turn any lead and a few other metals which may be present to a
pink color,

! EDITOR’S NOTE: Since concentrated hydrochloric acid is only 36% - 38% HCI, the diluted acid is
actually about 2% HC! or 0.64 Normal.
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SECTION 2 — THE SODIUM RHODIZONATE TEST (contined)

c. Spray the same area with the previously prepared dilute hydrochloric acid
solution. The presence of lead is specifically determined wherever the previous
pink color fades out and leaves a blue-violet color in its place. This indicates lead
and only lead. Be very aware of the fact that a positive (blue-violet) result may
abruptly fade out. Take good notes immediately after applying the dilute
hydrochloric acid solution.

2, The Bashinski transfer method (3,4) for dark-colored items which would mask the blue-
violet coloration of a positive test result.

a. Place a picce of filter paper over the appropriate area of the questioned item.

EDITOR’S NOTE: Monty Lutz (5) pointed out that one batch of sodiu G.hgodizonate from
Fisher Scientific Co. did not react to show lead resfdue. His
recommendation is to verify that the reagent @84%orking to be sure that a
negative is a negativel A small p1ece of J@ acetate paper or a cotton-
tipped swab rubbed vigorously on a p1e lead can be used to verify that
the sodium rhodizonate reagent is wotkitig. Also, Doug Branch (6)
cautioned that false positives ca 6"@»1 if ‘on, previously used for the
Griess Test, is not cleaned p1io&o usicg)@wi he Sodium Rhodizonate

Test. <
t O Q\' Q/
PRIENA
REFERENCES \@ \{\\' @)
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A PPENDIX B — SECTION 1

SERIAL NUMBER RESTORATION INFORMATION AND FORMULAS

. Steel
Heyn’s Solution
Cupric ammonium chloride 1 grams S
Con. hydrochloric acid 12 milliliters . OQ)
Deionized water 12 milliliters é\
Cupric chloride 5 grams %Q
Ethanol 25 milliliters ‘\O
Con. hydrochloric acid 40 milliliters Q"o
Deionized water 30 milliliters \Q *
o «9 R K
Cupric chloride 90 grams C) é
Con. hydrochloric acid 120 millilitors' & &
Deionized water 100 milli@s &Q \>®
Z
Ferric chloride 6 g@s Q\' C)
Deionized water - i@nnll@ers 0
. Cast Iron 5/
Heyn’s Solution (a g\@ vebo
Ammomun\gsulfatéé &%
© §
F eﬁc chloride 5 grams
Con. hydrochloric acid 50 milliliters
Deionized water 100 milliliters
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SECTION I — SERIAL NUMBER RESTORATION INFORMATION/FORMULAS {continued)

. Zinc Alloys

Solution #1

Phosphoric acid (85%) 98 milliliters

Con, nitric acid 2 milliliters

Solution #2

Con. nitric acid 5 milliliters %)
e Rz

Water 95 milliliters \Q

~\
Solution #1 is applied for 10 seconds, then wiped off. Salut@ is then applied and the
number should appear within 30 seconds. See the AFTE %i e written by Mike Knowles
N

of ATF following this page. 2)
o3
. Aluminum QO\ OQ*&
Sodium hydroxide 5 grams (V4] \C) é
Deionized water 100 miHiling) %) Q/
F O

Heyn’s solution (as above) 1 pay Q \.®
Deionized water ip& S 6 O
. Copper Alloys O(O O\\Q’ Q,Q
® LA

Nifric acid from cogg ate@ vatiou¥ dilutions with water.
(Depends on the 5&&: of re@tlo he particular alloy.)

. NickcLAli@ OQ)

%,
Con. nityic acid 3 milliliters
D@n'zed water 95 milliliters
Accelerated by DC voltage
’ Brass
Sodium sulfate 1.5 grams
Chromic acid 20 grams
Deionized water 100 milliliters
FIREARMS/TOOLMARKS TECHNICAL PROCEDURES BUREAU OF FORENSIC SERVICES
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SECTION 1 — SERIAL NUMBER RESTORATION INFORMATION/FORMULAS (continued)

. Lead Alloys
Molybdic acid 100 grams
Ammonium hydroxide 140 milliliters
Deionized water 240 milliliters
filter then add
Con. nitric acid 60 milliliters
&
4\
)
<
(\é’\o
" N
\
© &
RN~
\\0 e &
S L&
Q x<Q N)
@ O OC)
AR
%) N4 &
0 .o K
S &
\6 O AV
N 0”0
SENN
& O
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APPENDIX B — SECTION 2

INSTANT RECOVERY OF OBLITERATED SERTAL NUMBERS

Mike Knowles

Many of the firearms received in the lab for serial number restoration are made of a cheap zinc
alloy. Such handguns as RG and Clerke and the Raven (Model MP-25) are made from this alloy.
Therefore, a fast and reliable method of restoring the serial numbers on these guns would be of
benefit. )

.Y
In the Atlanta Lab, the most commonly used reagent for this alloy is a te@cent solution of
ammonium persulfate. In the literature, [ have found chromic acid receinmended. I have found
that ammonium persulfate, when it works at all, is very slow and 1'6@1’63 constant attention since
it tends to form crystals on the metal surface which discolor the'x@tal and obscure the number.
Chromic acid solution etches very rapidly even in low conce ons, causing pitting of the
surface and a black coating is formed which obscures the 1{@& er, *

S‘area, t(s>p ‘b

By applying two solutions alternately to the oblitera ible to see the number

within seconds every time. One solution is ni

acid to two mls. of concentrated nitric acid. ' ilute nitric acid. The
phosphoric acid cleans the surface and etch the a e nitric acid then turns the
background grey, as in the spot test f01 lea ber standing out in white. I have

not known this method to fail, though ou1 ber is ground off deeply enough, it
cannot be recovered. The complet ce ca ¢dccomplished in three or four minutes.

First, the obliterated area is t e us small rofary grinder with a mandrel and 400-
grit emery paper, Itisn prominent scratches, but if they are deep, it is
best to try the soiutlons%\;t l%@c g11 too deeply, though you can grind some more if
necessary.

IC amd is apphed with a cotton swab, enough to thoroughly wet the surface.
uriously and eat the cotton swab, but don’t worry, it etches very slowly and
smoothly. er about ten seconds, wipe the surface off and apply the dilute nitric. The number
will be visible within thirty seconds. If not, add more phosphoric acid and wait about thirty
seconds, then wipe off the area and reapply the weak nitric. Deeply grooved areas may need
more smoothing off before good results can be obtained. In most cases, this yields clearly visible
numbers within one minute and legible numbers in all cases so far,
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SECTION 2 — INSTANT RECOVERY OF OBLITERATED SERIAL NUMBERS (continued)

The strength of the nitric acid doesn’t seem to matter much, but five to ten percent is sfrong
enough. Wool-tipped swabs will last longer, the phosphoric actually dissolves the cotton in
about two minutes. The swabbing action seems important to make the nitric work, but the
phosphoric can just be put on and left to work a few seconds. Only a few milliliters of reagent is
used for each gun, so two hundred milliliters will last a long time.

Recently, eighty-five such guns were brought into the Atlanta Lab for recovery of serial
numbers, The results were needed for a trial the next week. These had been ground off using an
clectric drill with a very coarse stone, and were all badly grooved, yet recovery was instant in all
cases. All eight-five were recovered in about eight man-hours,

In short, this method is fast and well-proven, superior by far to any others I have found.

)
ATF Atlanta Field Laboratory, Atlanta, Georgia 30370 ) 0@
Mike Knowles Q(o\
Physical Science Technician \Q ﬂ
ATF Atlanta Field Laboratory <<O OQ &
PO Box 2994 o @) <
Atlanta GA 30370 O 2 &
>
2NN
Q \® C)
SN
AR
%) N4 &
0 O K
> & &
\6 OO NV
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BUREAU OF FORENSIC SERVICES Lab # Date

FIREARMS IDENTIFICATION WORK SHEET

Type CAI Manuf Model Chamber #

#1 ocation(s) Overall Pngth TWT &LAG #BRI’s RRI.T gfh
Choke : '
Qther Marks & T ocations

Safeties & Position as Received:

Exteriar Color & Condition of Metal i ﬂff]gpq
Conditon nf'Rnrf-fRiﬂing r@

Powder Residues: RRI g (‘ha_ué&j_
Rifling/Rore Mfg Methad 2
Test Bullet Av. L. Impr Width (@Impr. Width

(Gmmm)niam' Av_& Range ‘\‘ Av_ & Range
Barrel Av. L. Width Q7 G. Width
@m:e)_]]j_am' Av_& Range < ~Av & Range

: O _OoN
Trigger Pull & Oo* A
# nry Firinge' SIA ( C)
{Qperating Condtion A @ pa

T = i \\ \ N4

Type Magazine/Clip < OO
_J}(‘npnr‘ity & Cantents: A\_@ N \Q C)

A
e’

4 \"

NA¥ 2‘@0 Q’}Q/ BBL Breech
Extractor = EXT \6(0 N/ _ FPN And
Ejector = EJR X O Finish:
Firing Pin = FPN o) _
EXTorEJR Slot=ES (< BOB And
Breech or Bolt Striae = @ Finish:
Imgressions =] is 2 .
Prep of Bore for Teats .

[Fest #

Make & Cal

Bulict W1, & Type

Ammunition Source

Chamber #'s Used

" Ej. Characteristics
Cylinder (Draw in): Chambers and assigned numbers; Dir. Of Cyl Rota., Halos/Flares
Chamber Contents:

Misc. Notes:

March 9, 1998 Page of



BUREAU OF FORENSIC SERVICES Lab # " Date

BULLET WORK SHEET

Item #

Item Source

Nominal Cal. & Wt.

Sketch (undamaged)

» S
Composition ' %)

Probable Mfg. . JO

Sketch (actual) Q(\‘

7] - b~
éctt.lal Wt.: \\C) (\@\' Q‘O
rain/Gram Ol % N\

TWT & # LAG @ QO

~ M \./
# LAG for comparison Cs)\' ‘\Qb O
Potential for ID

o
L. Imp. Width (range) \60 .‘OQ m\/v
G. Imp. Width (range)| O N\ o0

Impressions on Base 0"\

Impressions OHAWQ

Trace evidence

Examiner ID marks

Comparisons Class Individual | Conclusion Remarks

3.27-98 Page of




BUREAU OF FORENSIC SERVICES Lab # Date

CARTRIDGE WORK SHEET
Item # T o B
ii Item Source
Cartridge Type _
Bullet Wt/Style i ®6
' N\
Fired/Unfired/Misfired Q
, %(0'
Case Composition ﬁ‘%\\)
N
Headstamp/Manuf ) AKQ .O*
PRGN
Trace Evidence r:\\C) . 2 ‘XSO
O v
JI S
Examiner’s TD Marks > AN S B
xaminer’s ar
%. N Q/
&() \ <
o' AV
R

Firing Pin = FPI: Extractor = EXT: Ejector = EJR: Breech or Bolt = BOB: Clip = CL: Mgazine = MA: Chamber Mark = CM: Page
3798 .




BUREAU OF FORENSIC SERVICES Lab # Date

PHOTO WORK SHEET

Photo #: Photographer Date
Subject
Time f/ Exposure Settings
Lighting Distance from Subject %)
Room Lights on/off Film Lens ASA___ . 0®
Bellows extension Back Reflection Yes/No ' \4\
Eyepieces__ Objectives__ Magnification (%)
Comments %
.\0
&
O\Q Qﬁ
SAEN
<.
. Q® N Q/é
SENEN
o X
SN
AR
SN
| NN
Photo #: Photographer ‘QaSe O O\/
Subject O \; a

\ 0
Time f/ Exposure@}tings QY
Lighting Distan m Subject
Room Lights on/off Fi Lens ASA__
Bellows extension Q Back Reflection Yes/No
Eyepieces__Objectives__Magnification
Comments

3.77-98 . Page of



Firearms/Toolmarks Program Procedures Manual

1.5.4. Repeat these measurements until at least two measurements for
each condition (will fire, and will not fire) agree within one quarter
to one half pound of force.

1.5.5. Record results

1.5.6. Repeat steps 1.5.1 through 1.5.5 for double action mode.

1.6. QUALITY MEASURES

1.6.1, Weights used should be checked on a balance that has been Calibrated and
checked in accordance the appropriate procedure for that baldnce.

\)
&
1.7.1. Resultant trigger pulls should be recorded oxég‘appropriate worksheet or
other notes. These results may be included 1i(a 1& repott.

1.7. REPORTING RESULTS

{
1.8. REFERENCES <<0

AFTE GLOSSARY \06 N @Q/é

Revision # Issue Date H®0r3\\® {/0

0 This is ar&bgm%& e{/%/offewd 06/02

Approval . \\(\ %
«\* o

Techmca{@ der 4/ J
Chester A, Park

Date: € 3-02_.

Issuance

QC Manager: /{Eﬁf g / /

Richard D. Groff :‘5/// |
Properly 1'eviewed;Vall/;; n not required; Appropriate detail

2 Original
Issued: 06/02
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Firearms/Toolmarks Program Procedures Manual

Idaho State Police
Forensic Services
Firearms/Toolmarks

Procedure for measuring trigger pull on firearms

1.1. BACKGROUND

The amount of force that must be applied to the trigger 66 a firearm to
cause the sear to release and discharge the firearm, .\0®

@A
1.2. SCOPE %

During the course of examining a firear (%@{%1 test firing, measuring
trigger pull is useful for safety reason 6{ Q id in determining the
likelihood of accidental discharge. {( &

& @‘0

s | 2] ng R 0
ity on known weights applied to a
ﬁp 1at1on while the muzzle is pointed

1.3. PRIN

1ed force. The usual configuration

i
é
i tl the muzzle vertical to the floor.

1.4. EQUIPMMQQ

N %
@equlpm nt is a standard device with which weights in varying
@amounts can be applied to a rod constructed so that it can be hooked over
OQ a trigger without touching any other part of the firearm.
1.5? STANDARDS
Standards consist of weights that can be combined for a cumulative effect.
1.6, PROCEDURE
1.6.1. Make sure no live ammunition is in the weapon
1.6.2. In single action mode, apply weights to the trigger using the

described trigger pull equipment so that the force is applied parallel to the
barrel untii the firearm will fire (WF).

i Revision 01
Issued: 01/23/06
TriggerPull.doc




Firearms/Toolmarks Program Procedures Manual

1.6.3 Remove weights (applied parallel to the barrel) until the firearm will
not fire (WNF).

1.6.4. Repeat these measurements until at least two measurements for
each condition (will fire, and will not fire) agree within one quarter to one

half pound of force,

1.6.5. Record results

1.6.6, Repeat steps 1.6.1 through 1.6.5 for double action mode.

o

1.7. QUALITY MEASURES .
Q A\Q

1.7.1 The weights need to be checked and documente initial use,
annually, and whenever there is reason to believe the wetghts may have changed.

The balance used to check the weights will be calibs and checked in
accordance the appropriate procedure for that b

1.8, REPORTING RESULTS (<O C)OQ

Resultant trigger pulls should be rec@.&1 pp ate worksheet or other
notes. These results may be incl é

1.9. SAFETY PRECAUTION \Q O
All guns must be check ns@hey@ not loaded before performing

examination, N
O O

REFERENCES &b

Ar*r@ L@A@

(\

Q‘OQ

P Revision 01
Issued: 01/23/06
TriggerPull.doc




Firearms/Toolmarks Program Procedures Manual

Idaho State Police
Forensic Services
Firearms Section

Trigger pull
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